Effects of ATP, ADP, thrombin, vasopressin and U46619 on human placental nitric oxide synthase activity.
The human placenta contains nitric oxide synthase (NOS) activity, which had been previously found to be localized in the syncytiotrophoblast and the endothelial cells of stem villous vessels. Nitric oxide produced by the syncytiotrophoblast could affect maternal platelet aggregation. The aim of the present study was to examine the effects of substances known to cause platelet aggregation (arginine vasopressin (AVP), the thromboxane A2 mimetic U46619, adenosine diphosphate (ADP) and thrombin) on NOS activity of human placental explants in vitro. Placentae were obtained at term from women with obstetrically uncomplicated deliveries. NOS activity was measured in explants by determining the conversion of [3H]L-arginine to [3H]L-citrulline during 60 min incubations. Either the presence of N-omega-L-arginine or the omission of calcium (in the presence of EDTA) significantly inhibited NOS activity. Adenosine triphosphate (ATP) at concentrations of 100-1000 microM significantly stimulated NOS activity, and was used as a positive control. ADP at a concentration of 1000 microM was found to significantly stimulate NOS activity, however, the other platelet aggregating substances investigated, thrombin (0.1, 10 U/ml), AVP (1, 10, 20 microM) and U46619 (3, 30, 300 nM), had no significant effect on NOS activity. These results show that ATP and ADP can stimulate human placental NOS activity, but provide no evidence that platelet aggregating agents other than ADP can affect the production of NO.